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Description 

The present invention relates to the use of a resin composition for lanninates that has improved workability, and 
far more superior low-temperature heat sealability. heat sealing strength and hot tack than conventional forming ma- 

s terials. 

A conventional material for laminates has been a hlgh.-pressure low-density polyethylene (hereinafter abbreviated 
as "LDPE") obtained by polymerizing ethylene at high temperatures under high pressures by using a free-radical ini- 
tiator. Although LDPE enables the formation of a stable film and has excellent high-speed workability, the substance 
has poor properties with respect to low-temperature heat sealability, heat sealing strength and hot tack. 

10 in view of these problems, the conventional practice includes substituting an ethylene-vinyl acetate copolymer 

(EVA) or the like for LDPE. Although EVA has excellent low-temperature heat sealability, it cannot compensate for the 
other problems of LDPE, that is, poor heat sealing strength and poor hot tack. Furthermore, since EVA lacks thermal 
stability at or around 280'C, which is a normal forming temperature for laminating, the substance may decompose 
during laminating, and generate a particular odor. 

»5 Recently, another material known as a linear low-density polyethylene (hereinafter abbreviated as "LLDPE") has 

been developed. This substance is a copolymer of ethylene and a-olefin produced by a medium-pressure process, 
such as that disclosed, e.g., in Japanese Patent Publication No. 56-18132. by using a Ziegler catalyst. Although LLDPE 
has excellent properties with respect to heat sealing strength, hot tack, impact resistance, etc.. and is thus capable of 
overcoming the problems of more conventional LDPE, the workability of LLDPE has serious problems. That is, LLDPE 

20 exhibits a higher shearing viscosity in an extruder than LDPE. thereby increasing resin pressure. Asa result, it becomes 
difficult to perform high-speed working, or the extruder may require a greatly increased level of power. Another problem 
is that LLDPE has such a small melt tension that a formed film may have mottles in the thickness or width thereof, 
thereby failing to provide a practical product. 

A technique for overcoming these problems has been proposed, e.g., in Japanese Patent Laid-Open No. 

25 58-194935, in which LLDPE and LDPE are blended together. 

However, a material obtained by such blending technique and improved so as to have satisfactory workability 
tends to have insufficient properties with respect to low-temperature heat sealability. heat sealing strength, hot tack, 
etc. Therefore, the development of a material having good balance between these properties and workability has been 
desired. 

30 More recently. Japanese Patent Laid-Open No. 58-1 9309. etc. discloses a novel catalyst, the use of which enables 

the production of a special kind of LLDPE having a narrower range of molecular-weight distribution and a more limited 
variation of chemical composition than conventional LLDPE. The present inventors have researched how to use this 
special LLDPE as a material for forming extruded laminates, finding that although the special LLDPE has greatly im- 
proved properties with respect to low-temperature heat sealability, heat sealing strength and hot tack over those of 

35 conventional LLDPE, the special LLDPE material has far poorer workability than conventional LLDPE, whose worka- 
bility itself is unsatisfactory. Thus, this special LLDPE has been proved to be a material having poor balance between 
workability and certain other required properties. 

An object of the present invention is to provide a resin composition used for laminates that has excellent properties 
with respect to low-temperature heat sealability, heat sealing strength, hot tack, etc. not achieved by conventional 

40 materials, and that also has Improved workability, the resin composition according to the present invention thus achiev- 
ing excellent properties while still possessing improved workability 

In view of the above-described problems, the present inventors have made various studies, finding that the object 
of the present invention can be achieved if a specific LLDPE is selected, and is blended with a specific LDPE. The 
present invention has been formulated on the basis of this knowledge. 

45 A resin composition which is used for laminates according to the present invention is characterized in that the resin 

composition contains component A and component B specified as follows: 

Component A: 

so Component A is a copolymer of ethylene and olefin having a carbon number of 3 to 18. the component A being 

contained in the resin composition in an amount of 50 to 99 % by weight, and having the following properties (a) to (c): 

(a) a melt flow rate (MFR) of 2 to 30 g/10 min.; 

(b) a density of not more than 0.935 g/cm^; and 

S5 (c) a single peak of elution volume indicated by an elution curve obtained by temperature rising elution fractionation 

(TREF), the peak corresponding to a temperature within a range of from 20 to 85**C, and the elution cun/e satisfying 
a relationship in which the ratio H/W is not less than 1 when H represents the height of the peak and W represents 
the width of the elution cun/e at half of the height H. wherein the elution curve may also indteate substantial elution 
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volume at temperatures other than the temperature to which the peak corresponds. 
Ingredient B: 

5 Ingredient B is a high-pressure low-density polyethylene, the component B being contained in the resin composition 

in an amount of 1 to 50 % by weight, and having the following properties (a*) to (d'): 

(a*) a melt flow rate of 0.1 to 20 g/10 min.; 
(b') a density of 0.915 to 0.93 g/cm^; 
10 (c') a memory effect (ME) of not less than 1.6; 

and 

(d') a melt tension (MX) of not less than 1 .5 g. 

75 

The single drawing is a graph depicting an elution curve obtained by temperature rising elution fractionation, the 
etution curve showing the relationship between temperature and the elution volume of an ethylene-a-olefin copolymer 
contained In Example 18 of the present invention. In Figure 1 , (a) indicates a peak, and (b) and (c) indicate substantial 
elution volume at temperatures other than the temperature which said peak corresponds to. 

20 

[I] Component 

(1) Component A (Ethylene-a-olefin Copolymer) 

25 (a) Properties of Component A 

It is important that an ethylene-a -olefin copolymer serving as component A contained in a resin composition for 
laminates according to the present invention have the following propertfesQ)to(3) preferably ©to©: 

30 ©Melt Flow Rate 

The ethylene-a-olefin copolymer used in the present Invention should have a melt flow rate (MFR) within a range 
of from 2 to 30 g/10 min. as measured in accordance with Japanese Industrial Standards (JIS) K7210, preferably from 
5 to 25 g/10 min., more preferably from 10 to 22 g/10 min., and most preferably from 13 to 20 g/10 min. 
35 If the melt flow rate of the copolymer exceeds the upper limit of the range from 2 to 30 g/10 min.. film formation 

may be unstable. If that melt flow rate is less than the lower limit of this range, film breakage may occur during film 
formation. 

©Density 

40 

The ethylene-a-olefin copolymer used in the present invention should have a density of not more than 0.935 g/ 
cm3 as measured in accordance with JIS K7112 preferably 0.915 to 0,93 g/cm^, preferably within a range of from 0.87 
to 0.92 g/cm^ more preferably within a range of from 0.88 to 0.91 3 g/cm^, most preferably within a range of from 0.89 
to 0.91 g/cm^ 

^ If the density of the copolymer exceeds 0.935 g/cm^, low-temperature heat sealabillty may be impaired. If the 

copolymer has too small a density, blocking may occur on the surface of a formed film, thereby rendering the film 
unusable. Normally, the lower limit of the density of the copolymer is approximately 0.86 g/cm^. 

©Temperature at the Peak of Elution Curve Obtained by Temperature Rising Elution Fractionation 

so 

The ethylene-a-olefin copolymer used in the present invention should have a single peak of an elution curve ob- 
tained by temperature rising elution fractionation (TREF). The peak should correspond to a temperature within a range 
of from 20 to 85*C. preferably from 30 to 75**C, and more preferably from 40 to 70*C. The elution curve should satisfy 
a relationship in which the ratio H/W of the height H of the peak with respect to the width W of the elution curve at half 
55 of the height H Is not less than 1. preferably within a range of from 1 to 20. more preferably from 1 to 15, and most 
preferably from 1 to 10. The elution curve may Indicate substantial elution volume (such as those indicated by (b) and 
(c) in Fig. 1) at temperatures other than the temperature to which the peak corresponds. 

If the peak of the elution curve corresponds to a temperature exceeding 85°C. a formed film may have poor low- 
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temperature heat sealability. thereby becoming unusable. 

If the ratio H/W is less than 1 , the copolymer may contain a not negligible amount of components that cause 
blocking, and a formed film may have impaired heat sealability after the passage of a long time, thereby becoming 
unusable. 

5 

ObtalninQ Elutlon Curve bv Temperature Rising Elution Fractionation 

The elution volume of the copolymer is measured by temperature rising elution fractionation (TREF) performed in 
the following manner on the basis of the principles described in, for example. "Journal of Applied Polymer Science" 
10 (Vol. 26, pages 421 7 to 4231 . 1 981 ) or "Drafts for Symposium on Polymers" (2P1 C09, 1 985). 

In principle, TREF of a polymer Is performed as follows: a polymer to be measured is completely dissolved in a 
solvent. Thereafter, the resultant solution is cooled, so that a thin polymer layer is formed on the surface of an inactive 
carrier In the polymer layer, those components of the polymer which crystallize easily are on the inner side (the side 
of the layer close to the surface of the inactive carrier) while components which do not crystallize easily are on the 
1$ outer side. 

When temperature is raised continuously or in a stepwise manner, elution occurs, starting with the non-crystalline 
components of the relevant polymer, that Is, those short-chain branches of the polymer having relatively high degrees 
of branching, these polymer components being eluted in low-temperature stages. As the temperature increases, those 
portions having lower branching degrees are eluted gradually. Finally, the branchless straight-chain portion is eluted, 
20 thereby completing TREF 

The concentrations of fractions eluted at each temperature are detected, and each elution volume is plotted against 
elution temperatures to obtain an elution curve in a graphical representation. Such an elution curve enables the com- 
ponent distribution of the polymer to be determined. 

25 ® Integral Elution Anriount 

The ethylene-a-olefin copolymer used In the present invention should preferably have a specific integral elution 
volume obtained in the above-described TREF by integrating the proportions, by weight of eluted fractions at a certain 
elution temperature, the integral elution volume being not more than 10 % by weight (percentages by weight will here- 
30 Inafter be abbreviated to wt%) at an elution temperature of IC^C, and not less than 90 wt% at an elution temperature 
of 90*0. Preferably, the integral elution volume Is not more than 10 wt% at an elution temperature of 20*0, and not 
less than 95 wt% at an elution temperature of 90° C. More preferably, the integral elution volume is not more than 5 
wt% at an elution temperature of 20°C, and not less than 97 wt% at an elution temperature of 90*^0. 

35 ©Q Value 

The ethylene-a-olefin copolymer used in the present invention should preferably have a specific Q value (the ratio 
Mw/Mn of the weight-average molecular weight Mw with respect to the number-average molecular weight Mn) obtained 
by size exclusion chromatography (SEC), the Q value being not more than 4. preferably not more than 3, and more 
40 preferably not more than 2.5. 

If the Q value of the copolymer is greater than the above-specified value, the external appearance of a produced 
film tends to be impaired. 

(b) Preparation of Ethylene-a-olefin Copolymer 

45 

A linear low-density polyethylene of the type being described may be prepared by copolymerlzing the main com- 
ponent, ethylene, and the sub-component, a-olefin, by using a metallocene catalyst, In particular, a metallocene-alu- 
moxane catalyst or a catalyst such as that ^disclosed, e.g., in International Patent Laid-Open No. W092/01723, com- 
prising a mixture of a metallocene compound and a compound, such as one described below, capable of forming a 
50 stable anion by reacting with a metallocene compound. A preparation method disclosed, for example, in any of the 
following publications may be used: Japanese Patent Laid-Open Nos. 58-19309, 59-95292. 60-35005. 60-35006. 
60-35007, 60-35008, 60-35009. 61-130314, and 3-163088; European Patent Laid-Open No. 420436; U.S. Patent No. 
5055438; and International Patent Laid-Open No. W091/04257. 

The above-stated compound capable of forming a stable anion by reacting with a metallocene compound is either 
55 an ionic compound having ion pairs of cations and anions, or an electrophilic compound. Such a compound forms a 
stable ion by reacting with a metallocene compound, thereby providing an active species for polymerization. 

The above ionic compound is expressed by the following general formula (I): 
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[Q] [Y] (m being an Integer of 1 or greater) 



(I) 



In the formula (I), Q represents a cation component of the Ionic compound. The cation component may be, for 
example, carbonlum cation, tropyllum cation, ammonium cation, oxonium cation, sulfonlum cation or phosphonlum 
cation. Also, the cation component may be a metallic cation or an organometalllc cation, which cation itself can be 
easily reduced. 

The cation component may be a cation which can give away proton(s), as disclosed in Japanese Patent Publication 
No. 1 -501 950. or a cation which does not give away proton(s). Specific examples of cations of the second type include 
triphenylcarbonium, diphenylcarbonium, cycloheptatrienium, indenium, triethylammonium, trip ropy lammonium. tributy- 
lammonium, N,N-dimethylanitinlum, dipropylammonium, dicyclohexy lammonium, tripheylphosphonium. trimethylphos- 
phonium, tri(dimethylphenyl)phosphonium. tri(methylphenyl)phosphonium, triphenylsuiffonium, triphenyloxonium. tri- 
ethyloxonlum, pyryllum. silver ion, gold Ion, platinum Ion. palladium ion. mercury ion, and ferrocenium ion. 

In the above formula (I). Y represents an anion component of the Ionic compound which Is transformed into a 
stable anion through reaction with a metallocene compound. The anion component may be. for example, organic boron 
compound anion, organic aluminum compound anion, organic gallium compound anion, organic phosphorus compound 
anion, organic arsenic compound anion or organic antimony compound anion. Specific examples of such anions include 
tetraphenyl boron, tetrakis(3.4,5-trifluorophenyl) boron, tetrakis(3,5-di(trifluoromethyl)phenyl) boron, tetrakis(3,5-(t- 
butyl)phenyl) boron, tetrakis(pentafluorophenyl) boron, tetraphenyl aluminum, tetrakis(3,4,5-trjfluorophenyl) aluminum. 
tetrakis(3,5-dl(trifluoromethyl)phenyl) aluminum. tetrakis(3,5-di(t-butyl)phenyl) aluminum, tetrakis(pentafluorophenyl) 
aluminum, tetraphenyl gallium, tetrakis(3.4.5-trifluorophenyl) gallium. tetrakls(3,5-di(trifluoromethyl)phenyl gallium, tet- 
rakis(3,5-di(t-butyl)phenyl) gallium, tetrakis(pentafluorophenyl) gallium, tetraphenyl phosphorus, tetrakls(pentafluor- 
ophenyl) phosphorus, tetraphenyl arsenic, tetrakls(pentafluorophenyl) arsenic, tetraphenyl antimony. tetrakis(pen- 
tafluorophenyl) antimony, decaborate. undecaborate, carbadodecaborate, and decachlorodecaborate. 

As stated above, an electrophilic compound may be used instead of an ionic compound, the electrophtlic compound 
comprising a certain kind of Lewis acid capable of forming a stable anion by reacting with a metallocene compound 
so as to provide an active species for polymerization. The electrophilic compound may be, for example, a halogenated 
metal compound of varying type, or a metal oxide known as a solid acid. Specifically, halogenated magnesium, inorganic 
oxides of the Lewis-actd type, or the like may be used. 



a-olefin having a carbon number of 3 to 1 8. which serves as the sub-component of the ethylene-a-olefin copolymer, 
may comprise, for example, propylene. 1-butene, 1-pentene. 1-hexene. 1-octene, 1-heptene, 4-methylpentene-1 , 
4-methylhexene-1 or 4,4-dimethylpentene-1. Among a-oleftns having a carbon number of 3 to 18. those having a 
carbon number of 4 to 12 are preferable, and those having a carbon number of 6 to 10 are more preferable. It is 
preferable that 2 to 60 wt% of one or more such a-olefins be copolymerized with 40 to 98 wt% of ethylene. 

Ethvlene-g-olefin Copolvmerization 

Methods which may be used to copolymerize ethylene and a-olefin comprise, for example, gaseous phase meth- 
ods, slurry methods, solution methods or high-pressure ion polymerization methods. AnrK^ng these, solution methods 
and high-pressure Ion polymerization methods are preferable, with preparation by a high-pressure ion polymerization 
method being particularly preferable. 

The above-mentioned high-pressure ion polymerization method is a method tor continuous production of an eth- 
ylene-based polymer, such as that disclosed, e.g.. in Japanese Patent Laid-Open No. 56-18607 or 58-225106, and 
the method adopts reaction conditions comprising a pressure of not less than 100 kg/cm^, preferably a pressure within 
a range of from 200 to 2000 kg/cm^, and a temperature of not less than 125*C. preferably a temperature within a range 
from of 130 to 250^*0, and more preferably from 150 to 200*0. 

(2) Component B (High-pressure Low-density Polyethylene) 



g-Olefin 




It is important that the high-pressure low-density polyethylene (LDPE) serving as component B of a resin compo- 
sition for laminates according to the present invention has the following propertlesOto®, preferablyQto®: 



Q)Melt Flow Rate 

The high-pressure low-density polyethylene used in the present invention should have a meft flow rate (MFR) 
within a range from 0.1 to 20 g/10 min. as measured in accordance with Japanese Industrial Standards (JIS) K7210, 
s preferably from 1 to 13 9/10 min.. and more preferably from 2 to 13 g/10 min. 

If the melt flow rate of the polyethylene exceeds the upper limit of the range of from 0.1 to 20 g/10 mia, film 
formation may be unstable. If the melt flow rate is less than the lower limit of this range, extrudability as well as the 
external appearance of a formed film may be impaired or spoiled. 

10 ©Density 

The high-pressure low-density polyethylene used in the present invention should have a density within a range of 
from 0.915 to 0.93 g/cm^ as measured In accordance with JIS K71 12, preferably from 0.916 to 0.925 g/cm^. and more 
preferably from 0.918 to 0.922 g/cm^. 

If the density of the polyethylene exceeds the upper limit of the range of from 0.91 5 to 0.93 g/cm^ , low-temperature 
heat sealability may be impaired. If that density is smaller than the lower limit of this range, a formed film may have a 
surface suffering from blocking. 

©Memory Effect (ME) 

The high-pressure low-density polyethylene used in the present invention should have a menrwry effect (3 grams) 
of not less than 1 .6, preferably not less than 1 .8. more preferably not less than 2.0. and most preferably not less than 2.3. 
A memory effect lower than 1 .6 is not preferable because this may make film fornnation unstable. 
Memory effect (3 grams) is measured in the following manner by using a melt indexer such as that used in JIS 
K7210, and by setting measurement conditions comprising a cylinder temperature of 24"C, and a constant rate extru- 
sion amount of 3 g/min: 

The desired sample is charged into the apparatus, and only the piston is placed on the sample. After 6 minutes 
have passed, the prescribed extrusion rate is applied. Then, a graduated cylinder containing ethyl alcohol is placed 
Immediately below the orifice of the die, so that a straight extrudate can be collected. 

The diameter D of the collected extrudate is measured with a micrometer, and the memory effect ME of the sample 
is calculated by the following formula where the diameter of the orifice is represented as Dq : 

ME = D/Dq 

(3)Melt Tension (MT; Melt Tension at Fracture) 

The high-pressure low-density polyethylene used In the present invention should have a melt tension of not less 
than 1 .5 g. preferably not less than 2.5 g, and more preferably not less than 5 g. Too small a melt tension is not preferable 
because it reduces the extent to which workability is improved. 

©Interrelationship between ME and MT 

The high-pressure low-density polyethylene should preferably have the following interrelationship between ME (3 
45 grams) and MT: 

ME ^ [0.05xMT + 1.3]/g 

so More preferably, the polyethylene should have an ME (3 grams)-MT interrelationship expressed as follows: 

ME ^ [0.05 X MT + 1 .5]/g 

55 If the preferable interrelationship is not satisfied, workability is only improved to a reduced extent. 
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©Q Value , ^yc^ -ItW^ rcr'^(-<r' 

The high-pressure low-density polyethylene used in the present invention should preferably have a specific Q 
value (the ratio Mw/Mn of the weight-average nnolecular weight Mw with respect to the number-average molecular 
5 weight Mn) obtained by size exclusion chromatography (SEC), the Q value being within a range of from 5 to 30. pref- 
erably from 7 to 25, and more preferably from 10 to 20. 

If the Q value of the polyethylene is greater than 30, the external appearance of a formed film tends to be impaired. 
Too smalt a Q value is not preferable either, because film formation tends to be unstable. 

10 (b) Specific Examples of High-pressure Low-density Polyethylene Which May Be Used 

A high-pressure low-density polyethylene to be used may be suitably selected from among commercially available 
products. It is preferable to use a polyethylene product manufactured by an autoclave method at a reaction temperature 
of not less than 220*^0 under a reaction pressure of not more than 1700 kg/cnn^. 

IS 

[II] Proportion of Components 

An ethylene-a-olefin copolymer, serving as component A, and a high-pressure low-density polyethylene, serving 
as component B. should be contained in a resin composition for laminates according to the present invention in an 
20 amount of 50 to 99 % and an amount of 1 to 50 %. respectively, both with respect to the total weight of the resin 
composition. Preferably, component A is contained In an amount of 55 to 95 wt% while component 8 is contained in 
an amount of 5 to 45 wt%. and. more preferably, these components A and B are contained in an amount of 60 to 85 
wt% and an amount of 1 5 to 40 wt%. respectively. 

If component B is contained in too small an amount, workability is improved only to an Insufficient extent. If com- 
25 ponent A is contained in too small an amount, heat sealability and hot tack are impaired. 

[III] Production of Resin Composition for Laminates 

(1) f^ixing 

30 

A resin composition according to the present invention is produced by suitably mixing together an ethylene-a- 
olefin copolymer, serving as component A, and a high-pressure pressure low-density polyethylene, sending as com- 
ponent B. For this purpose, a method similar to a conventional method for the production of a resin composition may 
be used. 

35 Specifically, component A and component B are melted and kneaded together by using an extruder, a Brabender 

Plastograph, a Banbury mixer, a kneader-blender or the like, to thereby obtain a resin composftion for laminates ac- 
cording to the present invention. 

The thus obtained resin composition Is normally in the shape of a pellet fomied by a commonly used method, such 
as a method using an extruder. 

40 

(2) Other Additives 

A resin composition for laminates according to the present invention may contain auxiliary additives generally used 
in a resin composition, such as antioxidants, heat stabilizers, light stabilizers, ultraviolet absorbers, neutralizers, anti- 
cs fogging agents, anti-blocking agents, slip agents, and/or colorants. 

(3) Properties of Resin Composition 

A resin composition for laminates according to the present invention obtained as described above should preferably 
so have the following properties: a melt flow rate within a range of from 5 to 25 g/10 min.. preferably from 8 to 20 g/10 
min.; a density within a range of from 0.87 to 0.932 g/cm^, preferably from 0.89 to 0.912 g/cm^; a Q value within a 
range of from 2 to 1 0, preferably from 3 to 6; a memory effect (ME 3 grams) within a range of from 1 .2 to 2.3, preferably 
from 1.5 to 2.0; and a melt tension (MT) of not less than 1.0 g, preferably, not less than 1.5 g. The memory effect ME 
and the melt tension MT of the resin composition preferably satisfy the following interrelationship: 

55 

ME ^ [0.2 X MT+ 1]/g. 
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[IV) Forming 

A pellet obtained as described above may be suitably formed to obtain a film. 

Such a film may be produced by performing dry laminating, extrusion laminating, sandwich laminating, coextruding 
s or the tike, so as to extrusion-coat the resin composition on a base of varying type or to co-extrude the resin composition 
together with such a base, thereby obtaining a laminated film for wrapping, packaging, etc. It is particularly preferable 
that the resin composition be laminated on a base by an extrusion laminating method, to thereby obtain a laminate. 

The resin composition may also be used as a sandwich laminate material in the production of a sandwich laminate 
having a base and a sealant. 

10 The base may be made of various types of materials such as the following: paper; aluminum foil; cellophane; 

woven cloth; non-woven cloth; and polymers which can be formed into a film, such as olefin polymers (e.g., high- 
density polyethylene, medium- or low-density polyethylene, ethylene-vinyl acetate copolymer, ethylene-acrylate co- 
polymer, lonomer, polypropylene, poly-1-butene or poly-4-poly-4-methylpentene-1), vinyl copolymers (e.g.. polyvinyl 
chloride, polyvinyl idene chloride, polystyrene, polyacrylate or polyacrylonitrile) . polyamides (e.g., nyk>n 6. nylon 66, 

'5 nylon 7, nylon 1 0. nylon 1 1 , ny ton 1 2. nylon 610 or polymetaxylylene adipamide) , polyesters (e.g. . polyethylene tereph- 
thalate, polyethylene terephthalate/isophthalate or polybutylene terephthalate), polyvinyl alcohols, ethylene-vinyl al- 
cohol copolymers, or polycarbonates. 

The present invention will be described more specifically by examples thereof. 

20 [I] Methods for Property Measurement and Evaluation 

Before entering into the description of the examples of the present invention and comparative examples, which 
will be given in section [11], certain methods used to measure various properties of these examples and to evaluate 
these examples will be outlined. 

25 

(1) Methods for Properly Measurement 

(a) Meft Flow Rate: JIS K7210 (at a temperature of 190C under a load of 2.16 kg) 

(b) Density: JIS K7112 

30 (c) Memory Effect (ME): A melt indexer of the type described in JIS K7210 is used under measurement conditions 

comprising a cylinder temperature of 240*C and a constant rate extrusion amount of 3 g/min. 

Each sample is charged into the apparatus, and only the piston is placed on the sample. After the passage of 
6 minutes, the prescribed extrusion rate is applied. Then, a graduated cylinder containing ethyl alcohol is placed 
immediately below the orifice of the die, and a straight extrudate is collected. The diameter D of the collected 

3S extrudate is measured with a micrometer, and the memory effect ME of the sample is calculated by the following 

formula: 

ME = D/Dq (Dq : the diameter of the orifice) 

40 

(d) Elutton Curve: In the present invention, the peak of an elution curve obtained by temperature rising elution 
fractionation (TREF) is checked. TREF is performed in principle as follows: The relevant polymer is completely 
dissolved in a solvent at a high temperature. Thereafter, the resulting solutbn is cooled, so that a thin polymer 
layer is formed on the surface of an inactive carrier. Then, temperature is raised continuously or in a stepwise 

45 manner, and eluted fractions of the polymer are collected. The concentrations of fractions eluted at each temper- 

ature are successively detected, and each elution volume is plotted against elution temperatures to obtain an 
elution curve in a graphical representation. The component distribution of the polymer can be determined on the 
basis of the elution curve. In the present Invention, the peak of such an elution curve is checked. 
An elution curve of a sample is obtained in the following manner: 

so The apparatus used for measurement is a cross fractionating apparatus ("CFC T150A" (trade name) ; pro- 

duced by Mitsubishi Petrochemical Co., Ltd.). and measurement is performed in accordance with the method 
described in an operation manual attached to the apparatus. 

The cloth fractionating apparatus includes two on-line connected sections, that is, a temperature rising elution 
fractionation (TREF) mechanism for fractionating a sample by utilizing differences in dissolution temperature be- 

ss tween various portions thereof, and a size exclusion chromatography (SEC) section for separating each fraction- 

ated portion by the size of molecules. 

First, a sample (a copolymer) to be measured is dissolved in a solvent of o-dichiorobenzene at a temperature 
off 1 40**C to prepare a sample solution having a sample concentration of 4 mg/ml. The sample solution is charged 
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into the sample loop of the apparatus. Thereafter, the apparatus automatically perfomns measurements at set 
conditions. 

0.4 ml of the sample solution retained in the sample loop is fed to a TREF column (a stainless-steel column 
attached to the apparatus, the column being filled with glass beads sen/Ing as an inactive carrier, and having an 
s inner diameter of 4 mm and a length of 150 mm). Then, the fed sample is cooled from 140°C to O^C at a cooling 

speed of 1"C/mrn., thereby causing the sample to be coated on the surface of the Inactive carrier. In this process, 
a polymer layer is formed on the surface of the inactive carrier In such a manner that components which are 
relatively highly crystalline (components capable of being crystallized easily) enter first into the layer, and then 
components which are relatively lowly crystalline (components not capable of being crystallized easily) add to the 

10 layer. After the TREF column has been held at 0^*0 for 30 min.. a 2-ml fraction eluted at 0*C is fed from the TREF 

column to a SEC column unit comprising three SEC columns ("AD80M/S" (trade name); produced by Showa Denko 
K.K.) at a flow rate of 1 ml/min. 

While the SEC section performs separation by molecular size, the temperature of the TREF column is raised 
to a subsequent elution temperature (S'^C. in this case), and maintained at this temperature for approximately 30 

IS min. Thus, the SEC column unit subsequently performs the separation of each eluted fraction at a cycle of 39 min. 

The elution temperature is raised stepwise from 0*C to 5. 10, 15. 20, 25, 30, 35. 40. 45, 49, 52, 55. 58. 61, 64. 67, 
70, 73, 76, 79, 82, 85, 88, 91, 94. 97, 100, 102. 120. and 140'*C. The portions of the sample solution separated 
by the SEC column unit by molecular size are processed by an infrared spectrophotometer attached to the appa- 
ratus. The infrared spectrophotometer measures, through detection with a wavelength of 3.42 |i on the basis of 

20 Stretching vibration of methylene, the absorbance of each separated portion that corresponds to the concentration 

of the polymer in the particular portion. Thus, chromatograms concerning individual fractions eluted at various 
elution temperatures are obtained. 

Thereafter, data processing softwear provided in the apparatus is used. Specifically, a base line is drawn in 
each of the chromatograms resulting from the above measurement, and the following calculations are performed: 

2S The individual areas of the chromatograms are integrated, and an integral elution curve is obtained. Further, the 

integral elution curve is differentiated with respect to temperature, thereby obtaining a differential elution curve. 
The graphs resulting from these calculations are output to a printer connected with the apparatus. 

In the thus output graph of the differential elution curve, the abscissa represents the elution temperature with 
a dimension of 89.3 mm of the abscissa corresponding to a change through 100'C, and the ordinate represents 

30 the differential elution volume with a dimension of 76.5 mm of the ordinate corresponding to a change through 0.1 

when the entire integral elution volume is 1 .0 and each differentiated quantity consists of a change in elution volume 
with a change in temperature by I'^C. The height H in millinneters of the peak of the differential elution curve is 
divided by the width W in millimeters of the curve at half of the height H, thereby calculating the ratio H/W of the 
differential elutbn curve of the particular sample. 

35 (e) Q Value: An apparatus for size exclusion chromatography (SEC) is used for measuring each Q value (weight- 

average molecular weight/number-average molecular weight) under the conditions shown below. In this measure- 
ment, a universal calibration cun^e is obtained by using monodisperse polystyrene, and the molecular weights are 
calculated as those of straight-chain polyethylene: 

40 Apparatus type: Waters Model 150C GPC 

Solvent: o-dichlorobenzene 

Flow rate: 1 ml/min. 

Temperature: 140*C 

Measurement concentration: 2 mg/ml 
45 Charged amount: 200 ^il 

Columns: three columns ("ADSOM/S" (trade name); produced by Showa Denko K.K.) 

(2) Methods for Evaluation 

so (a) Surging: Extrusion laminating is performed by using a base made of kraft paper, on which each sample (resin 

composition) is extrusion laminated with a thickness of 20 |xm. When an extrusion laminated film has an U2 di- 
mension (where L represents the width of the film) varying within a range of less than 1 .5 mm, the film is regarded 
as good with respect to surging, whereas when the film has an U2 dimension varying within a range of not less 
than 1 .5 mm, the film is regarded as suffering from surging. 

55 (b) Melt Tension (MT: Melt Tension at Fracture): A Capillograph 1-B (trade name; produced by Toyo Seiki K.K.) is 

used. The take-off speed at which each sample in its molten resin state extruded at a test temperature of 190°C 
at an extrusion speed of 1 cm/min. is taken off, is gradually increased. The stress at which the resin filament 
fractures is determined to be the melt tensbn of the sample. A die having a length of 6.00 mm, an inner diameter 
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of 2.095 mm. and an outer diameter of 9.50 mm, is used. 

(c) Resin Pressure: During extrusion laminating, the pressure of each sample (each resin) is measured with a 
pressure gauge mounted on the die head of the extruder. 

(d) Neck-in; Extrusion laminating, similar to that for surging check, is performed by using a base made of kraft 
s paper, and extrusion laminating each sample (resin composition) with a thickness of 20 fom. The amount of neck- 
in is calculated as the difference Lo - L (where Lq represents the effective width of the die of the extruder, and L 
represents the width of each film coated on Kraft paper). 

(e) Heat Sealing Strength: Each sample (laminate) is heat sealed with a platen heat sealer (produced by Toyo 
Seiki K.K.) at a sealing temperature of 1 10**C at sealing pressure of 2 kg/cm^ for a sealing period of 1 sec. There- 
to after, heat sealing strength is measured with a tensile tester 

(f) 3 kg-load Heat Sealing Temperature: In the above measurement of heat sealing strength, the temperature at 
which a heat sealing strength of 3 kg is obtained is determined as the 3 kg-ioad heat seating temperature of each 
sample (laminate). 

(g) Hot Tack: Each sample (laminate) is subjected to a series of heat sealing operations performed under the 
IS following conditions: a sealing bar dimension of 200 mm x 30 mm; a sealing pressure of 1 kgAcm^; a sealing period 

of 0.5 sec; a k>ad of 50 g; a chuck pressure of 1 kg/cm^; and a sealing temperature increased from 90 to 150''C 
stepwise by 5*^0 for each heat sealing operation. After each heat sealing operation, the sample is maintained in 
a loaded state by a load of 50 g until peeling in the heat sealed portion of the sample is completed, and the distance 
over which peeling has occurred is measured to an accuracy of 1 mm. Finally, the hot tack of the sample is deter- 
20 mined in terms of the temperature range that provides a peel distance of 1 to 2 mm. 

(h) Take-off Speed at Fracture: A Capillograph 1-B (trade name; produced by Toyo Seiki K.K.) is used. The take- 
off speed at which each sample in its molten resin state extruded at a test temperature of 190^C at an extrusion 
speed of 1 cm/min is taken off, is gradually increased. The nnaximum speed (m/min.) at which the resin filament 
fractures is determined to be the take-off speed at fracture of the sample. A die having a length of 8.00 mm. an 

25 Inner diameter of 2.095 mm. and an outer diameter of 9.50 mm is used. 

Example 1 

Preparation of Ethylene-a-olefin Copolymer (Component A) 

30 

A catalyst was prepared using the method described in Japanese Patent Laid-Open No. 61-130314. Specifically, 
2.0 millimols of complex ethylene-bis(4, 5, 6, 7-tetrahydroindenl)zirconium dichloride was mixed with methyl alumoxane 
(produced by Toyo Stauffer K.K.) in an amount of 1000 times the molar amount of the complex, and the resultant 
mixture was diluted in toluene to prepare 10 liters of a catalyst solution. Then, polymerization was performed in the 
35 following manner by using the catalyst. 

A mixture of ethylene and 1-hexene was supplied into an agitation autoclave type continuous reactor having an 
inner volume of 1 .5 liters in such a manner that the proportion of 1 -hexene was 80 % of the total weight of the mixture. 
The pressure within the reactor was maintained at 1600 kg/cm^, and reaction was performed at 160'*G. 

After the reaction had completed, an ethylene-a-olefin copolymer (containing 1 -hexene in an amount of 22 % of 
40 the total weight of the copolymer) which was to serve as component A, was obtained. The copolymer had a melt flow 
rate (MFR) of 18 g/10 min., a density of 0.898 g/cm^, a Q value of 1 .9, and a TREF elution cun/e having a single peak 
corresponding to a temperature of 50"C. and also having a H/W ratio of 1 .5 at that temperature. 

Preparation of High-pressure Low-density Polyethylene (Component B) 

45 

A high-pressure low-density polyethylene to serve as component B was obtained by an autoclave method at a 
reaction temperature of 260*0 at a reaction pressure of 1500 kg/cm^. As a result, a high-pressure low-density poly- 
ethylene having an MFR of 4 kg/10 min.. a density of 0.92 g/cm^. a memory effect (ME) of 2.4, and a Q value of 10, 
was obtained. 

so 

Production of Resin Composition 

As shown in Table 1, the above linear low-density polyethylene (component A) and the high-pressure low-density 
polyethylene (component B) were blended together at a proportion of component A : component B = 75 : 25 In wt%, 
ss and the resulting mixture was granulated with a uniaxial extruder (diameter: 40 mm) at a forming temperature of 160'*C, 
thereby obtaining a resin composition in the form of a pellet, which composition contained component A and component 
B in the above-specified proportion. 



10 



EP 0 600 482 B1 



Evaluation 

The pellet-shaped resin composition was extruded with a uniaxial extruder (diameter: 40 mm) at a forming tem- 
perature of 280° C to obtain a film having a thickness of 30 ^im. The film was coated by extrusion laminating the film 
s from a T die having a width of 360 mm onto a previously prepared laminate body having laminated layers comprising 
a normal LDPE film having a thickness of 30 ^m and a biaxiatly oriented nylon fttm having a thickness of 1 5 fxm in such 
a manner as form a coating on the LDPE film. 

The thus formed laminated three-layer film was checked with respect to its heat sealing strength, 3-kg load heat 
sealing temperature, and hot tack. 
10 Another laminate film was formed by coating a film of the resin composition by similarly extrusion laminating the 

film with a thickness of 20 ^im on a base of kraft paper which was used instead of a biaxially oriented nylon film. The 
neck-in amount of the laminate film was measured, and the surging thereof was checked. 

The results of this evaluation are shown in Table 1 . 

*5 Examples 2 to 16 and Comparative Examples 1 to 10 

Resin compositions serving as other examples of the present invention and other comparative examples were 
each produced in the same manner as that in Example 1 except that, in each of the above example, component A and 
component B having properties shown In Table 1 were used. The resin compositions were used to formed laminate 
20 films similarly, which laminate films were evaluated similarly. 

The results of this evaluation are also shown in Table 1. 
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27 


29 




Heat seal strength (kg/lSmm) 


3 . 4 




1.0 


0 


2 . 3 




Heat seal temperature 












40 


at 3 kg load (t ) 


109 




none 


124 


1 16 




Hot-tack (C) 


15 




0 


0 


20 




Take-oft speed at break (m/min . > 


50 


46 


70 


70 


56 



45 



Note: 
O good ior.Tiation 
^ poor formation 
X no formation 



50 Example 17 

Preparation of Ethvlene-a-olefin Copolymer nnoredient A) 

A catalyst was prepared using the method described in Japanese Patent Laid-open No. 61-130314. Specifically, 
55 2.0 mmol of complex ethylene-bls(4, 5, 6, 7-tetrahydroindenl) zirconium dichloride was mixed with 1 000 times the molar 
amount of the complex of methyl alumoxane (produced by Toyo Stauffer K.K.), and the resultant mixture was diluted 
in toluene to prepare 10 liters of a catalyst solution. Then, polymerization was performed in the following manner by 
using the catalyst. 
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A mixture of ethylene and 1-hexene was supplied into an agitation autoclave type continuous reactor having an 
inner volunne of 1 .5 liters in such a manner that the proportion of 1 -hexene was 80 % of the total weight of the mixture. 
The pressure within the reactor was maintained at 1600 kg/cm^, and reaction was performed at 180**C. 

After the reaction had completed, an ethylene-a-olefin copolymer (containing 1-hexene in an amount of 22 % of 
the total weight of the copolymer) which was to serve as component A. was obtained. The copolymer had a MFR of 
18 g/10 min., a density of 0.890 g/cm^ . a Q value of 2.1 , and a TREF elution curve having a single peak corresponding 
to a temperature of 50**C. and also having a H/W ratio of 1 .5 at that temperature. The elution curve indicated certain 
elutk>n volume besides the peak. 

Preparation of High-pressure Low-density Polyethylene (Component B) 

A high-pressure low-density polyethylene to serve as component B was obtained by an autoclave method at a 
reaction temperature of 260'*C at a reaction pressure of 1700 kg/cm^. As a result, a high-pressure k>w-density poly- 
ethylene having an MFR of 4 kg/10 min., a density of 0.92 g/cm^, a memory effect (ME) of 2.5, and a Q value of 10. 
was obtained. 

Production of Resin Composition 

As shown in Table 2, the above ethylene-a-olefin copolymer (component A) and the high-pressure low-density 
polyethylene (component B) were blended together at a proportion of component A : component B = 75 : 25 in wt%, 
and the resulting mixture was granulated with a uniaxial extruder (diameter: 40 mm) at a forming temperature of 1 60'C, 
thereby obtaining a resin composition in the form of a pellet, which composition contained component A and component 
B in the above-specified proportion. 

Evaluation 

Two types of laminates, such as those in Example 1 , were formed similarly by using the pel let -shaped resin as a 
laminate material, and certain properties of the laminates were evaluated in the same manner as those in Example 1. 
The results of this evaluation are shown in Table 2. 

Examples 18 to 27 and Comparative Examples 11 to 20 

Resin compositions sen/ing as further examples of the present invention and further comparative examples were 
each produced in the same manner as that in Example 1 except that, in each of the above examples, component A 
and component B having properties shown in Table 2 were used. The resin compositions were used to form laminate 
films similarly, which laminate films were evaluated similarly. 

The results of this evaluation are also shown in Table 2. 
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Table 2 



Example No. 







17 


18 


19 


20 


2 1 


5 


Component A 














MFR (g/ 10 min . ) 


t9 


28 


7 


19 


19 




Density (g/ctn* ) 


0.890 


0. 900 


0.905 


0.909 


0.903 


10 


TREr 












Number ot pesks 


1 


1 


1 


1 


1 




Peak tempere ture (t ) 


5 1 


55 


62 


e n 
D U 


78 




n / rr 


1.4 


• . i 


2 . 1 


5 . 0 


20. 2 




Eluticn oulsica o£ peak 


yes 


yes 


yes 


yes 


yes 


IS 


EIulioR t eT.psr stur e (t ) 
Ir»t€Qrai slution volume 




4 3 


53-58 


53-60 


69-74 




1 t % \ 
1 u {%} 




2 • 7 


S . 0 


2 . 8 


0 




•7 n T t i- \ 


J . U 


4 . 2 


5 . 0 


3 . 5 


0 


20 


80C ( % ) 


95.0 


9 5.1 


9 S . 3 


95 . 7 


97, 1 


90t (%) 


98 . 9 


100 


99. 2 


99. 3 


99.9 




0 value 


2 . 1 


2 . 2 


2 . 0 


2.0 


2.0 




Conpor.er.t 3. 














MrR (g/10 rnir. .} 




4 


4 


4 


4 


25 


Density (g/cn* ) 


0.92 


0.92 


0.32 


0.92 


0.92 




ME 


2,5 


2 . 5 


2.5 


2.5 


2.5 




MT (<?) 


12.3 


12.3 


12.3 


12.3 


12.3 




0 value 


1 2 


1 2 


1 2 


1 2 


12 




Ra t io 












30 


Comp . A : Co(np . 3 


7S : 25 


75:25 


75 : 25 


75:25 


75:25 




Compos i t ion 














MR? (g/ to min.) 


1 3 


20 


5 . 7 


13 


13 




Densi ty (g/cm* ) 


0.911 


0.905 


0. 909 


0.899 


0.925 


35 


ME 

MT (g) 


1 . 7 
1 . 7 


1 . 6 

0 . 9 


1 . 3 

3. 2 


1 . 7 
1.3 


1.3 
1 .3 




0 1 ue 


5 . 0 


5 . 2 


4 . 7 


5 . 2 


5.0 




Properties of leminate 














Surgi ng 












40 


Resin pressure (kg/cta- ) 


29 


9 


47 


30 


30 




»Meck-in (mm) 


27 


32 


22 


26 


27 




Heat seal strength (kg/l5mm) 


5.9 


5.0 


5.3 


5 . 1 


4 . 5 




Heat seal temperature 












45 


at 3 kg load (r ) 


92 


96 


9 5 


94 


1 1 1 


Hot-tack (C ) 


35 


35 


35 


35 


35 




Take-oft speed at br eak (m/m i n . ) 


76 


118 


38 


76 


74 



SO 



Note: 
O good formation 
A poor formation 
X no formation 



55 
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Table 


2 (continusd) 

Examp 1 e No . 






5 




22 


23 


24 


25 


26 


2 7 


Component A 
















MFR (g/10 min. 


19 


19 


19 


19 


1 9 


1 Q 






0 . 909 


0 . 909 


0.909 


0.909 


0 . 909 


0 . 909 


10 


TREF 
















Number of peaks 


1 


1 


1 


1 


1 


1 




Peak tempera ture (t ) 


50 


50 


60 


60 


60 


60 




H/W 


5.0 


5.0 


5 n 
^ « \j 


c n 

3 . Kf 


5 . 0 


D . o 


IS 


Eiution outside of peak 


yes 


yes 


yes 


yes 


yes 


yes 


Elution temperature (t) 
Integral eiution volume 


53-50 


53-50 


5 3-60 


5 3-60 


5 3- 60 


3 J — DU 




lot (%) 


2 . 8 


2 . 8 


2 . 6 


2 . 8 




2 . S 




20K (%) 


3.5 


3 . 5 


3 . 5 


3 . 5 


J.J 


1 c 
J - 5 


20 


90r (%) 


95 .7 


95.7 


ft C T 

9 5.7 


9 5.7 


9 5 7 


c • 7 




90t (%) 


99 . 3 


99 . 3 


99 . 3 


99.3 


99 3 


Q Q 1 




0 value 


2 .0 


2 , 0 


2 . 0 


2 . 0 


2 0 


*> rs 
I . U 




Compo.-:ertt S 














25 


MFR (g/10 min.i 


0.5 


18 


2 


4 


*t 


4 


Density (g/c.T.' ) 


0.52 


0.92 


0.92 


0.32 


0.92 


0. 92 




ME 


2 . 9 


2 . 1 


1 . 6 


2 . 5 


2 . 5 


2 . 5 




MT (g) 


15.5 


3 . 5 


6 . 6 


12.3 




• 2.3 




0 value 


1 4 


10 


7 


1 2 




1 2 


30 


Ratio 
















Comp. A Com p. B 


75: 25 


75:25 


7 5:25 


95 : 5 




S 3 : s 3 




Compos i t i on 
















MRF (g/10 min.) 


8 


18 


1 1 


T8 


1 4 






Density (g/cm' ) 


0.911 


0.910 


0.911 


0 . 909 


0-910 


0.914 


35 


ME 


1 . 7 


1 . S 


1 . 4 


1 .3 


1 Q 


2 . 1 




MT ig) 


2 . 4 


1 . 5 


1 . 1 


0 . a 


1 . 5 


5 . 5 




Q value 


5 . 0 


5 . I 


5 . 0 


2 . 8 


4 . 1 


D . 6 




Properties of laminate 














40 


Surging 


o 


Q 


O 


O 


\J 


O 




Resin pressure (kg/cm-) 


33 


30 


34 


30 


30 


30 




Keck -in (mm) 


18 


34 


38 


43 


39 


17 




Heat seal strength (kg/l5mm) 


5.2 


5. 2 


5. 1 


5.3 


5.2 


4.9 




Heat seal te.r.pera tur e 














45 


at 3 kg load {X] 


96 


94 


95 


87 


97 


iOO 




Hot-tack (C) 


35 


35 


35 


45 


40 


25 




Take-off speed at break (m/min 


. ) 50 


200< 


1 50 


200C 


165 


59 



SO 



Mote : 

O good formation 
A poor formation 
X no formation 



SS 
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Tabl e ' 2 (continued^ 

Comparative cKample No. 



35 



40 







1 1 


1 2 


1 3 


1 4 


1 5 


s 
















MPD fi-i/in m i n \ 


} 


50 


1 Q 




1 9 




Density \g/cni j 


n Q 1 n 


n Q n fl 
u . 3 u a 


U . 7 4 1 


0 . 909 


0 . 909 




TOFC 
I rctP 












10 


Peak temperature (u ) 


C 1 


c O 

3 O 


9 8 


60 


60 


H/W 

Xnteqcal elution volume 


c c 


1 . £ 


£ Z . t 


5 . 0 


5 .0 




lot (%) 


0 


6 . 2 


0 


2 . 8 


2 . 8 




2 0t {%) 


0 


8 . 7 


0 


3 . 5 


3.5 


IS 


80t ( % ) 


1 


y J . ^ 


0 . 5 


95.7 


95.7 




90C (%> 


100 


98 . 9 


9 . 3 


99 . 3 


99 . 3 




0 value 




T it 

^ . 4 


1 . 9 


2 . 0 


2 . 0 




Comoonent 3 














MrR min.) 


4 


4 


4 


0.0 1 


30 


20 


Density (g/cm* J 


0-92 


0.92 


0 .92 


0.92 


0.92 




ME 


2 . 5 


2 . 5 


2 . 5 


2 . 5 


1 .5 




MT (g) 


12.3 


12.3 


12.3 


20. 4 


3 . 1 






1 2 


1 2 


*■ "> 

: z. 


1 5 






Ratio 












25 


Comp. A : Comp. B 


75 : 25 


75 : 25 


75:25 


75:25 


75: 25 




Compos i t ion 














KRF (g/ 10 nin . ) 


2 


40 


13 


10 


22 




Density (g/cm' ) 


0.911 


0.910 


0.934 


0.912 


0.911 


30 


ME 


• . 3 


1 . 4 


1 . 7 


1 . 9 


\ . 3 


MT (g) 


2. 2 


0 . 2 


1 . 7 


2 . 5 


0 . 2 




0 value 


4.9 


5 . 5 


4 . 8 


5.0 


4.9 



Properties ot laminate 
Surging 

Resin pressure (kg/cm*) 
Neck-in (mm) 

Heat seal strength (kg/15mm) 
Heat seal temperature 

at 3 kg load (C ) 
Hot-tack (t) 

Take-off speed at break (lu/min . ) 



10 



X O X 

- 30 - 

28 

not sealed 
not ssaled 
200< 70 52 



O 
30 
90 
3 . 3 

104 
10 
200< 



45 



Note : 
O good formation 
A poor formation 
X no formation 



SO 
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Table' 2 (continued) 

Comparative Example Ko . 



10 



IS 



20 



30 



3S 



40 





)6 


17 


18 


19 


20 


Component A 






•1 






HFR (g/ 1 0 min . ) 


19 


19 


13 


19 


19 


Dens i ty (g/cm* ) 


0.909 


0,90S 


0,913 


0. 909 


0 . 909 


TRET 












Peak tempecatcre (t ) 


60 


60 


63. 92 


60 


60 


H/W 


5.0 


5.0 


0.47, 2.2 


5 , 0 


5 . 0 


Integral elution volume 












IOC ( % ) 


2 . 8 


2 . 8 


A . 1 


2 . 8 


7 3 


20t (*) 


3 . 5 


3 . 5 


6 . 6 


3 . 5 


3 . S 


80t (%) 


95 . 7 


95 . 7 


83 . 3 


95 . 7 


9 5,7 


sot (%) 


99.3 


99 . 3 


90 . 5 


99.3 




0 value 


2 . 0 


2 . 0 


2 . 0 


2 . 0 


2 . 0 


f" nrt r> *a n f" n 




















A 
*» 


4 




0.910 


0.935 




n 0 7 




n c 


2 - 3 


2 - 5 




■J C 


2 . 5 


MT f rt ) 


9 5 


12.5 




17 T 
1 £ . J 


12.3 


— ^ 


i 2 


1 2 




1 7 


1 2 


Rat lo 














75:25 


7 5:25 




Q Q ^ • r> c 

y y . 5 : u . 0 ^ 


4 0:50 


Com position 












riKr rnin./ 






Q 


1 8 


7 


uensxwjr / 


0 . 909 


0 9 14 




0.910 


0 . 9 i 6 


n w 


1 . 7 


y -J 




1 . 4 


2 . 1 


n I ig J 


1 . 6 


1 . 9 




0 . 4 


9 . 1 


0 ^a 1 ue 


^ n 


e 1 
D , 1 


5 . 8 


3 . 0 


8 . 0 


Properties of laminate 












Surging 


A 


A 




A 




Resin pressure (kg/cm*) 


30 


30 


28 


38 


29 


Neck-in (mm) 


30 


33 


27 


95 


20 


Keat seal strength (kg/l5ram) 


2.5 


2.8 


4 . 7 




2.5 


Heat seal temperature 












at 3 kg load (t ) 


1 TO 


120 


107 




1 10 


Hot-tack ft) 


0 


0 


10 




0 


Take-off speed at break (m/min . ) 


68 


72 


53 , 


200< 


40 



Note : 
O good formation 
poor formation 
X no formation 

* 1 linear low-density polyethylene produced by using a Ziegler-type 

polymerization catalyst 



As has been described above, the resin composition which is used for laminates according to the present invention 
has improved workability over that of a conventional LLDPE, and also has far more superior low-temperature heat 
sealabidty. heat sealing strength and hot tack than a conventional forming material. As a consequence, the resin com- 
position can be very advantageously used as a laminate material for films that can be applied to a wide variety of 
wrapping/packaging and filling uses. For example, the laminate material may be used to form wrapping/packaging or 
filling films for foods such as dry foods (e.g., snacks or instant noodles), water-containing foods (e.g., miso, pickles 
and soups) and frozen foods, or for pharmaceutical products. 
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Claims 

1. Use of a resin composition 

containing 50 to 99 % by weight of component A and 1 to 50 % by weight of component B. 

said component A comprising a copolymer of ethylene and a-olefin having a carbon number of 3 to 18, said 

component A having the following properties (a) to (c): 

(a) a melt flow rate (MFR) of 2 to 30 g/10 min.; 

(b) a density of not more than 0.935 g/cm^; and 

(c) a single peak of elution volume indicated by an elution curve obtained by temperature rising elution 
fractionation (TREF), said peak corresponding to a temperature within a range of from 20 to 85'C. and 
said elution curve satisfying a relationship In which the ratio H/W is not less than 1 when H represents the 
height of said peak and W represents the width of said elution curve at half of said height H. wherein said 
elution curve may also indicate substantial elution volume at temperatures other than the temperature to 
which said peak corresponds, 

said component B comprising a high-pressure low-density polyethylene, said component B having the follow- 
ing properties (a') to (d'): 

(a') a melt flow rate of 0.1 to 20 g/10 min.; 

(b') a density of 0.915 to 0.93 g/cm^; 

(c*) a memory effect (f^E) of not less than 1 .6; and 

(d') a melt tension (MT) of not less than 1 .5 g for lanninates. 

2. Use according to claim 1 wherein said component A is contained in an amount of 55 to 95 % by weight, and said 
component B is contained in an amount of 5 to 45 % by weight. 

3. Use according to claim 1 wherein said component A is contained in an amount of 60 to 85 % by weight, and said 
component B is contained in an amount of 15 to 40 % by weight. 

4. Use according to claim 1 wherein said component A has a melt flow rate of 5 to 25 g/10 min. 

5. Use according to claim 1 wherein said component A has a melt flow rate of 10 to 22 g/10 min. 

6. Use according to claim 1 wherein said component A has a melt flow rate of 1 3 to 20 g/1 0 min. 

7. Use according to claim 1 wherein said component A has a density of 0.91 5 to 0.93 g/cm^. 

8. Use according to claim 1 wherein said component A has a density of 0.87 to 0.92 g/cm^. 

9. Use according to claim 1 wherein said component A has a density of 0.88 to 0.91 3 g/cm^. 

10. Use according to claim 1 wherein said component A has a density of 0.89 to 0.91 g/cm^. 

11. Use according to claim 1 wherein said component A has a single peak of elution volume indicated by an elution 
curve obtained by temperature rising elution fractionation, which peak corresponds to a temperature within a range 

of from 30 to TS'^C. 

12. Use according to claim 1 wherein said component A has a single peak of elution volume indicated by an elutbn 
curve obtained by temperature rising elution fractionation, which peak corresponds to a temperature within a range 
of from 40 to 70*C. 

13. Use according to claim 1 wherein said component B has a memory effect of not less than 1 .8. 

14. Use according to claim 1 wherein said component B has a memory effect of not less than 2.0. 

15. Use according to claim 1 wherein said component B has a memory effect of not less than 2.3. 
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16. Use according to claim 1 wherein said component B has a memory effect ME and a melt tension MT satisfying 
the following interrelationship: 

ME^[0.05xMT + 1.5]/g 

17. Use according to claim 1 wherein said component A has an integral elution volume obtained by temperature rising 
etution fractionation, said integral elution volume being not more than 10 % at an elution temperature of 10^*0. and 
not less than 90 % at an elution temperature of 90*C. 

18. Use according to any of claims 1 to 4 wherein said component A further has a Q value of not more than 4. 

19. Use according to claim 1 wherein said composition has the following properties (a") to (e*): 

(a") a melt flow rate of 5 to 25 g/1 0 min.; 

(b") a density of 0.87 to 0.932 g/cm^. 

(c") a memory effect of 1,2 to 2.3 

(d") a melt tension of not less than 1 .0 g; and 

(e") a Q value of 2 to 1 0. 

20. Use according to claim 1 wherein said composition has a memory effect ME and a melt tension MT satisfying the 
following interrelationship: 

ME ^ [0.2 xMT + 11/g 

21 . Use of a resin composition containing 50 to 99 % % by weight of component A and 1 to 50 % by weight of component 
B. 

said component A comprising a copolymer of ethylene and a-olefin having a carbon number of 4 to 12, said 
component A having the following properties (a) to (c): 

(a) a melt flow rate (MFR) of 5 to 25 g/10 min.; 

(b) a density of 0.87 to 0.92 g/cm^; and 

(c) a single peak of elution volume indicated by an elution curve obtained by temperature rising elution 
fractionation (TREF), said peak corresponding to a temperature within a range of from 30 to 75°C, and 
said elution curve satisfying a relationship in which the ratio H/W ranges from 1 to 20 when H represents 
the height of said peak and W represents the width of said elution curve at half of said height H, wherein 
said elution curve may also indicate substantial elution volume at temperatures other than the temperature 
to which said peak corresponds, 

said component B comprising a high-pressure low-density polyethylene, said component B having the follow- 
ing properties (a') to (d'): 

(a*) a melt flow rate of 1 to 1 3 g/10 min.; 

(b') a density of 0.91 6 to 0.925 g/cm^ ; 

(c*) a memory effect (ME) of not less than 2.0; and 

(d') a melt tension (MT) of not less than 2.5 g for laminates. 

22. Use of a resin composition containing 50 to 99 % by weight of component A and 1 to 50 % by weight of component B. 

said component A comprising a copolymer of ethylene and a-olefin having a carbon number of 6 to 10, said 
component A having the following properties (a) to (c): 

(a) a melt flow rate (MFR) of 10 to 22 g/10 min.; 

(b) a density of 0.88 to 0.91 3 g/cm^; and 

(c) a single peak of elution volume indicated by an elution curve obtained by temperature rising elution 
fracttonatlon (TREF), said peak corresponding to a temperature within a range of from 40 to 70'*C, and 
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said elution curve satisfying a relationship in which the ratio H/W ranges from 1 to 15 when H represents 
the height of said peak and W represents the width of said elution curve at half of said height H. wherein 
said elution curve may also indicate substantial elution volume at temperatures other than the temperature 
to which said peak corresponds, 

5 

said component B comprising a high-pressure low-density polyethylene, said component B having the follow- 
ing properties (a') to (d'): 

(a') a melt flow rate of 2 to 13 g/10 min.; 
10 (b*) a density of 0.919 to 0.923 g/cm^; 

(c') a memory effect (ME) of not less than 2.3; and 

(d') a melt tension (MT) of not less than 5 g for laminates. 



IS Patentanspruche 

1. Verwendung einer Harzzusammensetzung, umfassend 50 bis 99 Gew.% einer Komponente A und 1 bis 50 Gew. 
% einer Komponente B. wobei die Komonente A ein Copolymer aus Ethylen und einem a-Olefin mit einer Koh- 
lenstoffzahl von 3 bis 18 umfaBt. wobei die Komponente A die folgenden Eigenschaften (a) bis (c) hat: 

20 

(a) eine SchmelzfluBrate (MFR) von 2 bis 30 g/10 min; 

(b) eine Dichte von nicht mehr als 0,935 g/cm^; und 

(c) einen einzelnen Peakdes Elutionsvolumens. angezeigt durch eine Elutionskurve. erhalten durch Tempe- 
raturerhohungs-Elutionsfraktionierung (TREF), wobei der Peak einer Temperatur innerhalb eines Bereiches 

^5 von 20 bis 85'G entspricht, und die Elutionskurve eine Beziehung erfOllt, worin das Verhaltnis H/W nIcht we- 

niger als 1 ist, wenn H die Hohe des Peaks und W die Breite der Elutionskun/e bei der Halfte der Hohe H 
bedeutet, worin die Elutionskurve ebenfalls ein wesentliches Elutionsvolumen bei anderen Temperaturen als 
der Temperatur anzeigt, der der Peak entspricht. 

30 worin die Komponente B ein Hochdruck-Polyethylen niedriger Dichte umfafJl. wobei die Komponente B die folgen- 

den Eigenschaften (a*) bis (d*) aufweist: 

(a') eine SchmelzfluBrate von 0,1 bis 20 g/10 min; 
(b*) eine Dichte von 0,915 bis 0,93 g/cm^; 
3S (c*) ein Memory-Effekt (ME) von nfeht weniger als 1.6; und 

(d') eine Schmelzspannung (MT) von nicht weniger als 1.5 g, fOr Laminate. 

2. Verwendung nach Anspruch 1 , worin die Komponente A in einer Menge von 55 bis 95 Gew.% und die Komponente 
B in einer Menge von 5 bis 45 Gew.% enthalten sind. 

40 

3. Verwendung nach Anspruch 1 , worin die Komponente A in einer Menge von 60 bis 85 Gew.% und die Koponente 
B in einer Menge von 15 bis 40 Gew.% enthalten sind. 



4. 


Verwendung nach 


Anspruch 


1. 


worin die 


Komponente A eine SchmelzfluBrate von 5 bis 25 g/10 min hat. 


5. 


Verwendung nach 


Anspruch 


1, 


worin die 


Komponente A eine SchmelzfluBrate von 10 bis 22 g/10 min hat. 


6. 


Verwendung nach 


Anspruch 


1. 


worin die 


Komponente A eine SchmelzfluBrate von 13 bis 20 g/10 min hat. 


7. 


Verwendung nach 


/\nspruch 


1, 


worin die 


Kompnente A eine Dichte von 0,915 bis 0,93 g/cm^ hat. 


8. 


Verwendung nach 


Anspruch 


1, 


worin die 


Kompnente A eine Dichte von 0,87 bis 0,92 g/cm^ hat. 


9. 


Verwendung nach 


Anspruch 


1. 


worin die 


Kompnente A eine Dichte von 0,88 bis 0,913 g/cm^ hat. 


10. 


Verwendung nach 


Anspruch 


1, 


worin die 


Komoponente A eine Dichte von 0,89 bis 0.91 g/cm^ hat. 


11. 


Verwendung nach 


/Knspruch 


1, 


worin die 


Komponente A einen einzelnen Peak des Elutionsvolumens hat. ange- 
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zeigtdurch eine Elutionskurve, diedurch Temperaturerhohungs-Elutionsfraktionierung erhalten ist, wobeider Peak 
einer Temperatur innerhalb eines Bereiches von 30 bis 7S^C entspricht. 

12. Verwendung nach Anspruch 1. worin die Komponente A einen einzelnen Peak des Elutlonsvolumens hat, ange- 
zeigtdurch eine Elutionskurve, die durch Tennperaturerhdhungs-Elutionsfraktionierung erhalten ist, wobeider Peak 
einer Temperatur innerhalb eines Bereiches von 40 bis yo^'C entspricht. 

13. Verwendung nach Anspruch 1, worin die Komponente B einen Memory-Effekt von nicht weniger als 1.8 hat. 

14. Verwendung nach Anspruch 1 , worin die Komponente 8 einen Memory-Effekt von nicht weniger als 2,0 hat. 

15. Verwendung nach Anspruch 1 , worin die Komponente B einen Memory-Effekt von nicht weniger als 2.3 hat. 

16. Verwendung nach Anspruch 1 , worin die Komponente B einen Memory-Effekt ME und eine Schmelzspannung MT 
hat, die der fotgenden Beztehung genugen: 

ME >(0.05xMT + 1.5)/g. 

17. Verwendung nach Anspruch 1 . worin die Komponente A ein integrales Elutionsvolumen hat, erhalten durch Tem- 
perature rhohungs-E I utionsfrakt ion ie rung, wobei das Integralelutionsvolumen nicht mehrals 10% bei einer Eluti- 
onstemperatur von 10"C und nicht weniger als 90% bel einer Elutionstemperatur von QO^C ist. 

18. Verwendung nach einem der Anspruche 1 bis 4, worin die Komponente A welterhin einen Q-Wert von nicht mehr 
als 4 hat. 

19. Verwendung nach Anspruch 1 , worin die Zusammensetzung die folgenden Eigenschaften (a") bis (e') hat: 

(a") eine SchmelzfluBrate von 5 bis 25 g/10 min; 

(b") eine Dichte von 0,87 bis 0.932 g/cm^; 

(C-) ein Memory-Effekt von 1.2 bis 2,3; 

(d") eine Schmelzspannung von nicht weniger als 1 .0 g; und 

(e") einen Q-Wert von 2 bis 10. 

20. Verwendung nach Anspruch 1 , worin die Zusammensetzung einen Memory-Effekt ME und eine Schmelzspannung 
MT hat, die der folgenden Beziehung genugen: 

ME >(0,2xMT + 1)/g. 

21. Verwendung einer Harzzusammensetzung, umfassend 50 bis 99 Gew.% einer Komponente A und 1 bis 50 Gew. 
% einer Komponente B. wobei die Komponente A ein Copolymer aus Ethylen und a-Olefrn mit einer Kohlenstoffzahl 
von 4 bis 12 umfaOt. wobei die Komponente A die folgenden Eigenschaften (a) bis (c) aufweist: 

(a) eine SchmelzfluBrate (MFR) von 5 bis 25 g/10 min; 

(b) eine Dichte von 0,87 bis 0,92 g/cm^; und 

(c) einen einzelnen Pieakdes Elutlonsvolumens, angezelgt durch eine Elutionskurve, erhalten durch Tempe- 
raturerhohungs-Elutionsfraktionierung (TREF), wobei der Peak einer Temperatur in einem Bereich von 30 bis 
75'*C entspricht und die Elutionskurve einer Beziehung genugt, worin das Verhaltnis H/W Im Bereich von 1 
bis 20 llegt. wenn H die Hohedes Peaks und W die Breite der Elutionskurve bei der Halfte der Hohe H bedeuten, 
worin die Elutionskurve ebenfalls ein wesentliches Elutionsvolumen bei anderen Temperaturen als der Tem- 
peratur, der der Peak entspricht. anzeigen kann, 

wobei die Komponente B ein Hochdruck-Polyethylen niedriger Dichte umfaBt, wobei die Komponente B die fol- 
genden Eigenschaften (a*) bis (d') aufweist: 

(a') eine SchmelzfluBrate von 1 bis 13 g/10 min; 
(b') eine Dichte von 0,916 bis 0,925 g/cm^; 
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(c*) ein Memory-Effekt (ME) von nicht weniger als 2,0; und 

(d*) eine Schmelzspannung (MT) von nicht weniger als 2,5 g, fur Lanninate. 

22. Verwendung einer Harzzusamnnensetzung, umfassend 50 bis 99 Gew.% einer Komponente A und 1 bis 50 Gew. 
5 % einer Komponente B, worin die Koponente A ein Copolymer aus Ethylen und a-Olefin mit einer Kohlenstoffzahl 

von 6 bis 10 umfaQt, wobei die Komponente A die folgenden Eigenschaften (a) bis (c) aufweist: 

(a) eine SchmelzfluBrate (MFR) von 10 bis 22 g/10 min; 

(b) eine Dichte von 0.88 bis 0,913 g/cm^; und 

(c) einen einzelnen Peak des Elutionsvolumens. angezeigt durcln eine Elutionskurve, erhalten durcli 
TemperaturerhohungsElutionsfraktionierung (TREF), wobei der Peak einer Temperatur in einem Bereich von 
40 bis 70**C entspricht und die Elutionskurve einer Beziehung genugt, worin das Verlialtnis H/W in dem Bereich 
von 1 bis 1 5 liegt, wenn H die Hohe des Peaks und W die Breite der Elutionskurve bei der Halfte der Hohe H 
sind. wobei die Elutionskurve ebenfalls ein wesenttiches Elutk^nsvolumen bei anderen Temperaturen als der 

'5 Temperatur anzeigen kann, der der Peak entspricht, 

wobei die Komponente B ein Hochdruck-Polyethylen niedriger Dichte umfa3t, wobei die Komponente B die fol- 
genden Eigenschaften (a') bis (d') aufweist: 

20 (a*) eine SchmelzfluBrate von 2 bis 1 3 g/10 min; 

(b') eine Dichte von 0,919 bis 0,923 g/cm^; 
(c') ein Memory-Effekt (ME) von nfcht weniger als 2,3; und 
(d') eine Schmelzspannung (MT) von nicht weniger als 5 g, fur Laminate. 

25 

Revendicatlons 

1. Utilisation d'une composition de r^sine 

30 contenant 50 ^ 99% en poids d'un composant A et 1 ^ 50% en poids d'un composant B, 

ledit composant A comprenant un copolym^re d'6thyl6ne et d'a-ol6fine ayant un nombre de carbones de 3 ^ 
18, ledit composant A ayant tes propri^tds (a) k (c) suivantes : 

(a) un indice d'dcoulement fondu (MFR) de 2 ^ 30 g/10 mn; 

35 (b) une density non sup6rieure a 0.935 g/cm^; et 

(c) un pic unique de volume d'6lution indiqu6 par une courbe d'6lution obtenue par un fractionnement 
d'6lution en augmentant la temperature (TREF), ledit piccorrespondant ^ une temperature dans I'intervalle 
de 20 ^ 85'*G, et ladite courbe d'6lution satisfalsant une relation dans laquelle le rapport H/W n'est pas 
inferieur ^ 1 ou H reprdsente la hauteur dudit pic et W represente la largeur de ladite courbe d'elution k 

40 la moitie de ladite hauteur H, ou ladite courbe d'dlution peut egalement indiquer un volume d'elution subs- 

tantial ^ des temperatures differentes de la temperature k laquelle ledit pic correspond. 

ledit composant 8 comprenant un polyethylene basse density haute pression. ledit composant B ayant les 

proprietes (a*) ^ (d') suivantes : 



45 



(a') un indice d'ecoulement fondu de 0,1 a 20 g/10 mn; 

(b') une densite de 0.915 a 0.93 g/cm^; 

(c*) un effet m^moire (ME) non inferieur ^ 1,6; et 

(d') ) une tension fondue (MT) non inferieure d 1 ,5 g pour les famines. 

2. Utilisation sek>n la revendication 1 dans laquelle ledit composant A est contenu en une quantite de 55 ^ 95% en 
poids, et ledit composant B est contenu en une quantite de 5 a 45% en poids. 

3. Utilisation selon la revendication 1 ou ledit composant A est contenu en une quantite de 60 k 85% en poids, et 
ledit composant 8 est contenu en une quantite de 15 ^ 40% en poids. 

4. Utilisation selon la revendication 1 otj ledit composant A a un indice d'ecoulement fondu de 5 ct 25 g/10 mn. 
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5. Utilisation seton la revendicatlon 1 ou ledit composant A a un indice d'^coulement fondu de 10 & 22 g/10 mn. 

6. Utilisation selon la revendication 1 ou ledit composant A a un indice d'^coulement fondu de 13 ^ 20 g/10 mn. 

7. Utilisation selon la revendicatlon 1 ou le composant A a une densite de 0,915 d 0,93 g/cm^. 

8. Utilisation selon la revendication 1 ou ledit composant A a une density de 0,87 d 0,92 g/cm^. 

9. Utilisation sebn la revendication 1 ou ledit composant A a une density de 0,88 ^ 0,913 g/cm^. 

10. Utilisation selon la revendication 1 ou ledit composant A a une densitd de 0,89 ^ 0,91 gfcvn^. 



11. Utilisation selon la revendication 1 ou ledit composant A a un pic unique de volume d'dtution indiqud par unecourbe 
d'^lution obtenue par un fracttonnement d'^lution en augmentant la temperature, lequel pic correspond d une 

'5 temperature dans un rntervalle de 30 d 75° C. 

12. Utilisation selon la revendication 1 ou ledit composant A a un pic unique de volume d'^lution indiqud par une courbe 
d'^lution obtenue par un fractionnement d'^lution en augmentant la temperature, lequel pic correspond d une 
temperature dans I'intervalle de 40 k 70°C. 

20 

13. Utilisation selon la revendication 1 ou ledit composant B a un effet memoire non inferieur a 1,8. 

14. Utilisation selon la revendication 1 ou ledit composant B a un effet mdmoire non inferieur a 2.0. 

25 15. Utilisation selon la revendication 1 ou ledit composant B a un effet memoire non inferieur k 2,3. 

16. Utilisation selon la revendication 1 ou ledit composant B a un effet memoire ME et une tension fondue MX satis- 
faisant I'interrelation suivante : 



ME^(0.05xMTx1,5]/g 



17. Utilisation selon la revendication 1 ou ledit composant A a un volume d'dlution integral obtenu par un fractionnement 
d'etution en augmentant la temperature, ledit volume d'eiution integral n'etant pas superieur k 10% k une tempe- 

35 rature d'eiution de lO^C. et non inferieur k 90% k une temperature d'eiution de 90°C. 

18. Utilisation selon Tune quelconque des revendlcations 1 ^ 4 ou ledit composant A a de plus une valeur Q non 
superieure k 4. 

40 19. Utilisation selon la revendication 1 ou ladite composition a les proprietes (a') k (e") suivantes: 

(a') un indice d'ecoulement fondu de 5 d 25 g/10 mn; 
(b") une densite de 0.87 k 0.932 g/cm^; 
(c") un effet memoire de 1 ,2 d 2,3; 
45 (d") une tension fondue non interieure ^ 1 ,0 g; et 

(e") une valeur Q de 2 ^ 10. 

20. Utilisation selon la revendication 1 ou ladite composition a un effet m6moire ME et une tension fondue MT satis- 
faisant I'interrelation suivante : 



ME>[0,2xMT + 1]/g. 



21. Utilisation d une composition de resine contenant 50 k 99% en poids du composant A et 1 d 50% en poids d'un 
55 composant B, 

ledit composant A comprenant un copolym^re methylene et d'a-oiefine ayant un nombre de carbones de 4 ^ 
12, ledit composant A ayant les proprietes (a) k (c) suivantes : 
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(a) un indice d'6coulement fondu (MFR) de 5 d 25 g/10 mn; 

(b) une density de 0,87 k 0.92 g/cm^; et 

(c) un pic unique de volume d'6tution indiqud par una courbe d'elution obtenue par un fractionnement 
d'etulion en augmentant la temperature (TREF), ledit pic correspondant ^ une temperature dans Tintervalle 

5 de 30 ^ 75**C, et ladlte courbe d'elution satisfalsant une relation dans laquelle le rapport H/W est dans 

rintervalle de 1 ^ 20 lorsque H represente la hauteur dudit pic et W repr6sente la largeur de ladite courbe 
d'eiution d la moitid de ladlte hauteur H. ou ladite courbe d'elution peut 6galement indiquer un volume 
d'etution substantiel k des temperatures differentes de la temperature k laquelle ledit pic correspond. 

^0 ledit composant B comprenant un polyethylene basse denslte haute presslon, ledit composant B ayant les 

proprietes (a') d (d') suivantes : 

(a') un indice d'ecoulement tondu de 1 ^ 13 9/10 mn; 

(b') une densite de 0,916 ^ 0,925 g/cm^; 

(c') un effet memoirs (ME) non inferieur d 2.0; et 

(d') une tension fondue (MX) non inferieure k 2,5 g pour les tamines. 

22. Utilisation d'une composition de resine contenant 50 d 99% en poids du composant A et 1 d 50% en poids d'un 

composant B, 

20 

ledit composant A comprenant un copolym6re d'ethyiene et d'a-oiefine ayant un nombre de cartones de 6 ^ 
10. ledit composant A ayant les proprietes (a) ^ (c) suivantes : 

(a) un indice d'ecoutement fondu (MFR) de 10 d 22 g/10 mn; 

25 (b) une densite de 0,88 d 0,91 3 g/cm^; et 

(c) un pic unique d'un volume d'eiution indiqu6 par une courbe d'eiution obtenue par un fractionnement 
d'elution en augmentant la temperature (TREF), ledit pic correspondant ^ une temperature dans rintervalle 
de 40 ^ 70°C, et ladite courbe d'elution satisfaisant une relation dans laquelle le rapport H/W est dans 
I'intervalle de 1 a 15 lorsque H represente la hauteur dudit pic et W represente la largeur de ladite courbe 

30 d'elution ^ la moitie de ladite hauteur H, ou ladite courbe d'eiution peut egalement indiquer un volume 

d'eiution substantiel d des temperatures differentes de la temperature d laquelle ledit pic correspond; 

ledit composant B comprenant un polyethylene basse densite haute pression, ledit composant B ayant les 
proprietes (a') k (d') suivantes : 
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(a') un indice d'ecoutement fondu de 2 6 13 g/10 mn; 

(b') une densite de 0,919 k 0,923 g/cm^; 

(c*) un eftet memoire (ME) non inferieur k 2,3; et 

(d*) ) une tension fondue (MT) non inferieure a 5 g pour les lamines. 
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